Adenovirus-mediated p16/CDKN2 gene transfer suppresses glioma invasion in vitro.
Malignant gliomas extensively infiltrate the surrounding normal brain, and their diffuse invasion is one of the most important barriers to successful therapy. Recent studies indicate that the progression of gliomas from low-grade to high-grade may depend on the acquisition of a new phenotype and the subsequent addition of genetic defects. One of the most frequent abnormalities in the progression of gliomas is the inactivation of tumor-suppressor gene p16, suggesting that loss of p16 is associated with acquisition of malignant characteristics. Consistent with this hypothesis, our previous studies showed that restoring wild-type p16 activity into p16-null malignant glioma cells modified their phenotype. In order to understand whether the biological consequences of p16 inactivation in high-grade gliomas included facilitating invasiveness, we used a recombinant replication-deficient adenovirus carrying the cDNA of the p16/CDKN2 gene to infect and express high levels of p16 protein in p16-null SNB19 glioma cells. Invasion of SNB19 glioma cells was tested into two models: invasion of glioma cells through Matrigel-coated transwell inserts and invasion of tumor-cell spheroids into fetal rat-brain aggregates in a co-culture system. Matrigel invasion assays showed that the SNB19 cells expressing exogenous p16 exhibited significantly reduced invasion. Similarly, invasion of p16-treated SNB19 cells into fetal rat-brain aggregates was reduced during a 72 h time period compared to invasion of the adenovirus-control and mock-infected cells. Expression of matrix metalloproteinase-2 (MMP-2), an enzyme involved in tumor-cell invasion, in SNB19 cells expressing p16 was significantly reduced compared to that of parental SNB19 and vector-infected cells. Our results show that restoring wild-type p16 activity into p16-null SNB19 glioma cells significantly inhibits tumor-cell invasion, thus suggesting a novel function of the p16 gene.